
mm hmB om mmzi mmmm mmm. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



fi §1 *H s 
Application Number 

m m y £ m 

Date of Application 



10-2002-0072478 



2002^ 11S 20SJ 
NOV 20. 2002 



m m 

Applicant (s) 



21 




SAMSUNG ELECTRONICS CO., LTD. 



2003 



06 



12 



COMMISSIONE] 



pi 




Irani 


W8i 



1020020072478 



#3 2003/6/13 



[AH f|g] ifSm^AH 

iaa^si mm 

[SSSlt] 0021 
[JllSSiXH 2002.11.20 
= ] H01L 

odt §i ois ^aisfe (Hieai&xiB xhss^ one 

£1 Al^il 

[^■§21 S^Si!] On-Die Termination circuit and method for reducing 

on-chip DC current and memory system including memory 
device having the same 

[S3] &£&Ut ^s\A\ 

1-1998-104271-3 

[□£121] 

[CH£|oj3^] 9-1998-000334-6 
[5I?|gJ§^&!5] 1999-009556-9 

[CH£iei3H] 9-1998-000541-1 
[SM^|gJ=^Ss] 1999-009617-5 

[^S°J S^5^|] LEE, Jung Bae 

[?&§^ai] , 670227-1046533 

449-846 

[^^] 3 geJAI 4= Jig §^£!£l &&5X\ 523-302 

[^] KR 
[fe'AUm 3? 



29-1 



1020020072478 



SUM 2003/6/13 



mm 



[^£21^3 
[^AFSI^Sl 



oil 2it[ ss&ai- m smiD. cuaiei 
oisn (en ch£|oj 

(oi) 



XII602E2J ^§ 



20 

7 

0 



2 



25 » 
945,000 a 
1. SSTAH- 9 AilAH 



29,000 SI 

7,000 S! 

0 §1 
909,000 S 



29-2 



* 

» 

y 1020020072478 QA- 2003/6/13 

DC sl^f- i£t ajisj-^- ^ nflael^lsl ODT ODT ^ % °1» 

^wl^Rr aflS-Bl Ali^o] 7fl *1 £4. A ^7l ODT cflolEi <^#^ 

3LJL, afllf^^, ^3*1, ^ <>H°11- ^alW. ^7l 

IB^ ^-71 nllaBl^l 9)*-o) elj^EfloiEi ^12. el ^Hl-eiS^-Ei 

^V7l ^lf^^kg- ^"71 c-flolEi og # ^ IB^I o^o] o^^t}. ^"71 
i^l^r ^ *]<*JM# -tfjM -§-^"^>^ #7] ^Q<£ #7] 

^ %tt ^^W. ^"71 ^H-i- ^^S^r ^"71 n]l£El^l 

^ 7l<^3-Al oj^ tflolE^ O-Jr^-g- U}-E}all^ ^IJL SL^ ^t?^l>^t M"E}-tfl 

ir.^jL ^ £.B ell^l^E^ ^S(MRS)Bl #^J:<H1 ^^HH ^7} 91^)°) 4: 

^^4. ODT ^S^r #7l t-flolEV l£i ^^ol <£^S\JL ^7} ^&&<& 

III ^ ^12^7-1^ el ^-tii^- ^ oiq-. 

£ 3 
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^ DC iS-t ^i^t <r ^-cr ODT ODT ^ ^ °l» 

^ o|l2.el^l# ^fl-g-^r^ ^S.Bl ^^{On-Die Termination circuit and method for 
reducing on-chip DC current and memory system including memory device having the 
same} 

S. 2^ ^efl7}#oil rc|.# $\<£ j= efl^(R a i 1-to-rai 1) ^ t=f«>l ##»<M# " M-^vfl-fe 
£ 3^ *l) 1-3*1 <^H 14a -g- t\-o] ^tj-yj-Ai-g- t^ifl^ S]S.£oltq.. 

£ 8£r •gHg^l £ 35.1- i^Hr DflS.e)^* *fl-g-<5> 
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^-R-^Hr ^ ^f- ^H(Multi-drop net)* *fl-§-*}^r *flJE.ii| a)^ea^ M-eH^ 

<n> ^ o_ $.*Y % o. St -g- 40] ##(0n-Die Termination, <>] 

0DT&}- tbcf.) £ ^r°l ^^«o v ^ £ ^l^Rr *I|S.eJ#*]# *fl-g-*Hr *fl 

cflolB] HLfe #^^ofl c^s]^ €^^1 ^(Termination)^ A^£)J1 

9X^. DDR SDRAM (Double Data Rate Synchronous DRAM) 2] ^e^H^ 

* 

7l£-*j 0.5. SSTLCStub Series Terminated Tranceiver Logic) £ l°fl v}Q £ 

o) ^£^^-^(100) $)^°\) ^^%KR-term)* A]-g-^£S. fl^c^ 01 cf. ^e^- o]q± 
^ ^-f°H^r ^#7nKR-term)-s)- je^t f^SKVtt)* ^1^1^71 sf\& 
°1 El (Voltage regulator)7> .S_^-£M o]g_ o}t}d) ul-g-(CostH i&3 0 l 

<13> o]E^ £ 2<H1 5LAl=l HffiJ- ^ 3111 -f- 
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efl^ (Rail-to-rail) ODT y <^°l A Q ^^A . °1 ODT «J-*HH^. ^3.^^-^(200) ofl 
^^^(R-terml, R-term2)°l I^-sH ^$1*1 H3l*l^Ei-i-(Sl,S2Hl S]sfl f^*i^ 

^^7} *)H€^r. ^ *I°iM£ ^^(TE)7> fea)"s>oi» S . ufl ^ 

3*1 B31*1^«-(S1,S2H €-&£H 0DT7> <>HH-I-€4. 0]^^ HhH^lHfe 

0DT7> ^I^lol#£l<H ox^ ^0]- ^^^<y-(VDD)2f ^^l(VSS) 4o|o)| ^^-^S.7> 
(On-chip) X #-fr i£7} #7}i5}ir 5^. 
<14> ^-^1 DRAM^I ^^r7> 167fl ol^-^c-l] ?^9] ^ofl 0 DT 3S71- ^l^cf^ 

^ ^ofl ^-wl^ ODT ^a)o]1 0)^0]^-^ nil °fl-f DRAM^ ^ 

^•^i^-^- 7^ til^*V ^^oil £^tVcf. DRAM^I #31 ^^^S.7> ^7]-*l-7fl 

<15> 4^ -S. «v^ol ol^.^^- 7]# ^ o^Itt, ^ DC i£t s^S^ ^ 

ODT SIS.* *fl^Rr c-fl 01 cf. 
<16> ^tgol 01^-^^^- 7]# ^ fe, ^ DC i£t ^ & 

^^-^ ODT y o v ^-§- afl^Rr tfl $m. 
<17> ^-t^ol ol^-J17>^ 2L Cf=- 7l#3 4^1^, ^ V 7l AflS^r ODT 2]S.» S^-S>*r 

<18> #71 7l#3 4^1 # ^^>7l ^°fl ODT ^^^^ 4^]*} 

£r IB, 0)HEi oj^^ IE i # 7 1 c-flolEl lEofl o^c^-o] <^7J£1^ 
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^fll^^*. ^ 413L<H1 -g-#*W #7l ^&$.<S IBS} #7l *|| 1*^*1 

%>o] cfs. ^ig-o. ^e«^ ^Isfe ^*1» ^l^Rr ^'AS ^Vcf. 
<i9> s$ 7 \ ^ofl trf= ODT JjS-fe, #7l ^-71^ 7l<a^-^-Al c-flo} 

3 ^B(MRS)^ -§-#s}o} #71 <?HH1- #Jl« iH^Kr ^ <?H 0 1 

# >ai t-1 ^til^cf. 

<20> #71 2.= eflxl^Ei ^B(MRS)^ #^41Jl7} ^^H^-sl^ #7] ^He^ 

■B-Jl^^ M-Bfifl^ *1JL #71 =-#^*M o)-U-g- L+El-^^ 41JL7} <?H°11:€ nfl 

#7} ^oflol-t ^1J17V ^oflol-i^t}. SE^ #71 S-JELEfl^Ei ^JH(MRS)^ #^^1 

S7> <*H°1« ufl^ #71 °m $]°]&\*) 0.J-L7J.0. uj^ifli* A)Jr HL^r #7} 
*M M-^tflfe Aljioll ^^Ml #71 ojollol^- A1J;7> ^1^01^4. 

<2i> # 7 | ^ofl rcf^ ODT a?3.fe, #71 c-IHe-1 <a#^ liofl <aji=j.ol S^jI # 

<22> ^71 7l#^ -4*ll» ^t>7} 3tt £ ^r^°fl 4€r #71^1 ofl2.e)#*l<q ODT 
HhU^-, #71 ^71^ PllS.5l#^ iflJf°fl #3-^ IBt ^H^l 

£r #3], #71 ^7l# *HJ2.E]#*M cflol^ <&#3 ^^ol o^S]^ ^lf^l^ 

£ #71 ^7^ olla.S]#^ Ml«-ofl ^WlAl7l^ ^Tfl, ^ #71 f^tf IB2f #7l 
f^f5l t}€- ^^*>fe ^31 # ^-WlzHr ^J* ^-2.5- 

<23> #71 ^EP^ ^SRr #7^, #7l ^71^1 ofl2.a|#^3l .7l<8**W <^ ^ C-fl 

°l^Sl -B-Jl^-^- '-§-<JH] #71 ^^<y- #71 ^1^^^^-Sl CfS. <y,£-g- 

s 

/ 

.* 
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#31* ^ItVcf. SE* SLg. ^^Hr #31tt, S>1-^H ^-7] ^l^^^o] 

^4 ^l^fe 3. -EL ^IH(MRS)7> nfl ^7} ^#<& IB^ #71 

^#7^5] q-^- o^cj^. #7111- ^alt^. 

<24> #7} ^ofl 4^ ^71^1 4-2- £1 #*1^ ODT ^7l Cfl °1 E") 

^#°1 #7l f^dt i^l 4^- °^#°1 ^12^#^^-^- #7] ^-71 

M 4S.Bl^l ifl^ofl ^WlA]7l^ #31* C-l ^Wl^ ^ olcf. 
<25> ^-7] ft tf-E- 7l#^ ^^>7] ifl^ ^3 «^^A|o]lo)l nj-s. ^3 A j 

^ E ^, 42-21 ^Bl-ei, ^#^1^* ^*Rr efl^eflolE^, ^ #71 4J2.E] 

*^ #71 efl#eflo]Eioll <£^s\jl ^ 4°1 f^S* #7l *1<3- efl-g- 

<26> # 7 ] f^S}^, ^7] efl#eflolE ^H.^ ^l^ojvg- ^*Kr 

#### IH, #7l 4-E.el €-Sl-ei^Ei <$% cflojEil- ^Al^>7HM- #7) 42.E1 # 
H»e1S #^ CflolEil- #^*Hr 4olE^| <y#^ £B, #7l T)]o)^ <^#^ iHofl <^ 
°1 "S^^r 41^#^% V , ^ ## °J4°11- ^Ul4 ^#*H #7l ##^1^ # 

71 4i*#^%^ 4^ <y#^- si^sHr ^H*l* ^yltl-4. 

<27> A£ 7 ) tc 7 ]^^ jr^-g. ^^71 ^tb ^Al^ofl ttf-g- nflS.^ 

*1^£-, ^#^<£h8: iJ-^Kr sl «*a], ^ #7l 4-E.el ^Hl-ei4 ol^^Jl 
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£ tH £.^-*H #7l nflael ^Hl-ei^-^-Ei #7l ^tftt-fr *r4!*Rr ^ 

<28> Aj- 7 | Cfo] f^S)jL^ , #7l nflS.^ ^J= t^l sL-^ # 7 ] ^^oj-g- -A]^ 

IB, #71 *HJ2.E} 2E|5l S «^ oj^ DflolEil- ^Al^TlM- #71 DflSLBl 3. 

Bl-eiS. #^ cflolEi# cflole] <y#^ 5£H, #7l' o)Me1 <^#^ £H1 

°i 2111^2*1^, ^ <y^H# #3:°fl -g-#*H #71 f^tf ih4 # 

7l ^l^^^S] tf-E- ^Sj^AS ^SKr ^H*l« ^wl*Vc}. 

<29> #7l a 7]^^ 2M1# ^"#^>7l ^"^^ i£ ^AHloll t-flS. 

*M *l^£r, *ll5.3 ^Bl-ei, ^ *fl\t* *=fl #7} P11S.S1 ^Bl-eH ^ 4 

°1 ^E^S.* SL^Rr 4^r7fl5l ^7l# °fl5LSl #*m-g: ^wj^Jl, #7l 4^7^ ^7l 

# °lls.£|#*l-I-^ #71 *\}5L?1 ^-Hl-ei^^-Ei ^i^l 31*l*Kr *>M- ©i#si nflael# 

^HH^ #7l £ Cj-o-] ^S]S7l- <yollol^-£)j7 q-t^^l u)l£^#^#oflAl^ # 7 1 Cf 

<30> #7l ^ Cfo] ##3^, f^^-i- ^4l*Rr IS, cflolE-1 ©j#^ i 

B, #71 C-flojE^ £Eo|| Oj^-o] ^^51^ ^lll^^^V, ^ ^ ol^ol^- Aljro} 

#^ "§-^H #71 ^^^^ IBS]- #71 ^l^^Tl^ol cj-s Oj^-o. o^^Rr i 

^^1# ^l^JL, #71 •y^loll- ^lsfe #71 ^l£el#^l ifl-^-Sl SLJEL e^l^Ei ^ 

H(MRS)7> ^1^^ nfl ^J^oj #7l £ CH ^3\sL7} ^] ^ ^-^ cj- . 

<31> J£^- aJ-o} £ -g. M^o} ^AHl o^o} Tg-^S)^ S.^ o. 

S.^^1 7l7fl^ tfl-g~§- ^V^^o^O^uV ^Cf. 
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<32> o.l*> f wV^tb /M*H1» -g- $t 

^ A <H)*1 ^^W. ^ #2-^31^ ^t!: ^Ml* M^t}. 

<33> £ 3-gr ^- ^-^^ *fli^AHH trf^ ODT «<H4^- M-Ef^H^ sls:£°icK • 

<34> £ 3# ^SS}^ , a. w-t^o^ ^fli^Al^oil nJ-E- ODT wj-^oflA^ ^7]^ tills. ej^l 

(300) vfl^-oil SH(VTP), #^*J-(R-terml), ^ i^*l(TM)7> ^ti^cf. 

< 35 > ^^n v (R-terml)€: <y#^ S.H(DQ)°fl oj^3E)ui t iiH*l(TM)fe # 

^^(R-terml)^ 4^ ^^-4 iH(VTP) A>o}ofl ^^i}. i^KTM)^ # 

^HHCTransmission gate)S "^sH ^Hl- ^liLCTEHl 

5LB(VTP)sf ^^%>(R-terml)^ £ 3^fl^i PM£- # 

<36> ^Ml^l H^*}^, ^*IMfe ^-71^1 ^£^^1(300)^1 ^-f-S-^-Ei 

(R-termlH ^^^q- _°JL*| , <y#^ 5EB(DQH1 SI^tt #^(DB), ^ 

wl^ofl ig^oj ^3 0.3. o] ^-f f^^l- ^ i^^l(TM)^ 

2). ^cj^*J-(R-terml)* ^ 3*1 ^ <^7H1^±- >l^*1(TM)£] ^^^^ ^a]^ 

<37> $g 5LH(VTP)^ 3<H51 «m ol^-o] ^ol w>^^>cf. ^ 

°J- lit ig-n o^m^l^ ^^(VTTP)-^ ^H(Sync) ^ ^.^(Source) ^ 

# 2.^- ^r^tfl^ f>\E.S. iH(VTP)^ 7fl^^ $0.^ -f-^^ 
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X4, X8, X16f-^ 5>j7 oio £1 dolE^ <y#^ SB(DQ)2] ^7> ^7}^o\) 

integrity)* ^iL^ &i=r. °1 3He| iH(DQHl zj-zj-s) 

iJ=(VTP)7> ^-wl^ ^51 SU^ ^711^ Hl°m ^#3 *>^^ ^^<y- 3. 

<38> oloflol^- Al^(TE)^ f-7H v\)3.Z)^x\2) 7l<y^^Al <y<3 C^olEi7> #<H-2- 

*i^r ^7H ^l2.^^Ho 1 l ^ti]£H oi^ a^efl^l^Ei ^JB(MRS)!- 

<39> £ 4^ oloflol^- A]^(TE) ^2]^ ^ll^Al^]^- Uj-Efvfl^ 5l^£olcf. 

(41), 9l^]U2), ^^(43), ^TlH B(44), HH S. 7)1 <*! B(45) , ^ Sl^E) (46)1- 

<4i> ^o>t1M;e(4i)^ 7 )<$^x\ z\]o\b]°) -frJlT 1 *!:* M"^^ ^S(WV) 2E^ 

^■#^■^61 ofU-g- ufE}Lfl^ ^IJKTRST)^ S.^efl^liEi $B *I4M# ^ls(MRS_EN)» 
^l^t}. o]ulEi(42)^ ^>7flolH(41)Sl #^41Jl«- ^a]71ji ( <?ltHEK43)^ ^11 
(MRS_TE)1- aV^m^. 

<42> HH^7llc>lE(44)^ SUEL^^ /jlE oloflo]^ A]jr(MRS_EN)<4 ^lwlE|(43)^ #^ 

-tl^* ^^JL, ^£^7flolB(45)^ <ytHE^(42)^ ^=7)lolH(44)^ 
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91^)°}^: 4!Jl(TE)-& tMJ$4. 
c43> >0^(WV)^ ^-71^ 7 )oj^3j- Al ol^ q)o]^ 7 \ S<H-£-fe ^HH^ %■ 

olH!-^ %-7]^ ^SLE^V*}^ vfly-ofl^ ^£)±r ^l^oluf. Al^(TRST)^ 

. -f-^^S -§-7H v]]5L£{^x}2) #^ ^.ej-ol^ofl cflt}- SHM-!- AisSAi A]-g-^rf. 
<44> 2.^.efl^lr^Ei <y<HH# ai^( MRS _en)^- ^71^ vfl^-ojl ^wls)^ 

2J= 31*1^ ^H(MRS)^ #3*JJL^Ai %. 7 }<q v\]3-?J[^*]9] 2]*^™^ MRS7> 

^}JL(MRS_EN)^ ^^ol^-^cv oloflol^A]7l7l >0sol4. 

<45> ^^.-^c) S£L5fl^^Ei ^jlE olcHjol^- A]S(MRS_EN)71- ^E|»S.-f"S. 

0 >^* M"^^ ^!JL(TRST)7}- ^El-^olvV °HHlr A!Jr( TE )7> "-^cl » 

7> ^4. °H 142} S 3°fl £A]^ ^^1(TM)7> ^£]<H iH(VTP)^ 
%>(R-terml)ol o^^H =L ^4 5LB(DQH1 ^^£]fe ^^^(DB)°fl ^-&°] ^ll^ 

C46> S.= 5fl^l>i.Ei oloflol^- A]^(MRS_EN)7> ^ Ej "*}oj o]oll ^l"^ ^^H^, 

-*1JL(MRS_TE)7> ^"^}o}"7\ ^ nfl ^ °H]o]# a)Jt(TE)7> i^"^.^ ^t}-. ^ a. 
i= e|)*l Sl°1M.g. ^]Jl(MRS_EN)21- ^1^(MRS_TE)7> 2.-^ ^^"*>ol»7> ^ nfl^, 
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Y 
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(TRSTH1 <S°1M1- Alsi(TE)7> ^-Ej"*>ol»s. qioflol^-s]^ ^^(DB)^fl 

<4?> £ 5^ ^ oHlol-a- a]s(TE) ^^S^ ^2^^1^« M-Eftfl^ 

<48> ^ 55 %s^>^, *fl2-|UMH 4€- fr^ ^Je. SHBaisfe., tl^^(5i), 

*£:EL7lMB(52), ^=7flolH(53), ^ tltH^(54)i- ^H]^. 
<49> <?lwlBi(51)^ ^lS(MRS_TE)» ^Ul^luL. Mi-^l °1 H(52)-^ t-flo] 

^(51)3 ^r4!f!-t}. \E = 7l]olH(53)^ ^IJl(WV) ^IJKTRSlW \H=^1 

°1B(52)3 #1^JL# ^a]^>JL, <ytHEi(54)^ ^=7flolH(53)^ #^JL# 

<so> #3 ^IJl(WV) 5E^r ^]S(TRST)7V ^el-'^-f"^^^^ A}-£. 

(MRSJTEH1 ^WtII ^ <?HH1-. a]s(TE)7> ^"S^-'S. ^i^oll-^cf. ^ofl 
^IJL(WV) iE^r -ilJL(TRST)7}- ^"^H"^ nflofl^ ^Jr (MRS_TE)7> ^el"*>ol»^ nfl ^ 
^ °1 w ^^(TE)7> ^^"^>ol»^. oHol^jn. ^ls(MRS_TE)7> ^^"S-f xxfl 
^H-t ^1Jl(TE)7} 

<5i> £ 6-8: ^12^1 oflofl. tcf^ 0DT «<H^- M-^tt 

<52> £ 6-fr fis}^ , -g- ^^HH ccfs. ODT wj-^iofl^^ £ 30] ^i^aI^I^ 

HlSSM v\]s.^ *}-*l(600) tfl-^-oil ^12^^7-1 %V(R-term2)ol cf ^-al^cf. 
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<53> ^|2^^^^-(R-term2)^r HH^I iB(DQHl Jl Ir^^ IB 

(VTPH £^4. ^12^#*HKR-term2)2] *1^&£r ^1*^* 

(R-terml)s) Hl«fl ^sr) a4. 

<54> ^ #Xfl*). oflS-el (600)3 7l«a^A}6fln]. f^Cf^- O] ofl o] -|- X\ -ft t\ 

^ 71 oi^.si ^i^tv # 7i<a-s-^ ^ *i-#^*m o>^ 

n^H^r €^*I(DB)°1 (Float ing)€^. ^l^^l 

^(DBH 3^ ##31^(Terminat ion level )S ^wl^M flslM^- a1t>o] 
*}7ll 5)^ c4] o]^ ^.^d\) ^SLsL ^-g-^cf. 

<55> oie^v g^-fr sfl^*>7l ^tb ^IH *lll^HHH^ ^1 °] 
*W ^?HM*r ^ci-oi oioflol^-£) £ s. ^ ^oltf. ole^V ^-foflj£ tfl 

£21 ^Hl-eisf Pflael^l7> 7l<a^ 5? ^^<^> ^i^(DB)o) 
fS^slfe ^47> e*fl*H €4^(DB)3 

<56> 4^ £ Q2\ *fl2^AHHH^- *1^(DB)°1 -s^-f^s)^- ^-8: «o V ^l*>7l ^«fl c-1] 

<g#3 3E.H(DQ)s* f^#<y- 5LB(VTP)« D-tf ^SRr *H2#3"7l*J-(R-term2H 
afl^^. $HH &o) ^2^^*J-(R-term2)^r ^-JdCDB)^ *S. 

-f^* M*>7) 3$ ^!2^^^-(R-term2)SJ ^Sbfr ^l#^7|*J-(R-terml) 

<57> *fl2^HHH^ ^^](TM)7> €^<H ^°1 <y ofl o]l- f^T^ XI 1^ 

^•7-l* 0 V(R-terml)4 *fl2^i&*1tKR-term2) #3 Hl^llh &°1 ^€^1 
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^l2^^%HR-term2)fil ^.l^^^-(R-terml)^ ^^-^ofl al^fl ^1*1 

^t^% v ^U##*RKR-terml)^ 7i*J-&o.5 e^>€ ^ 
<58> £. 7^ £ ^-^<H1 ODT s)5* 5L^>^ ^71^ ^Se^]* ^-g-SRr ^2.&1 

Ei(73)7> ^#^KVTTP)# ^tW. £ 3 £ 6°fl ig-^oi] 14=- ODT 3 

5.(751)1- 3L^Rr ^7l^i nils.^^l(75)^ efl#eflo}Ei(73)5^-E^ 
^(VTTP)-^ #^<# iB(VTP)-ir -f-*fl ^r^lW. 
<59> 51 8£r t^«ll tt)-^- ODT si 5.* -g-7}^ ^JSLel^-i- *fl-g-^Rr ^lS-e] 

SI- el (81)7} #^-^«a-(VTTP)# ^t^. #71 ^o*| trf^ ODT 5)5(851)* 3.^ 
±r ^7l^i ^£^^(85)^ oflS-e] ^-H*&|(81)5^-Ei ^^(VTTP)^- 
iH(VTP)* j§-n 

<eo> JE 9^r ODT 5]St i^SRr ^7flsl -g^l^ ^-R- 

*Rr ^ — "h - MlH(Multi-drop net)* *fl-g-*Rr "112.51 ^1^^. q-Ej-ifl^ E^i}. 

<6i> 5: 9°!] ^ ^e} t^. uflBl- ^fl-§-S>fe *fl5L£l Al^E^ofl^^ v\}s_z] 

^H*ei (91)5.-^1 7># #^1 ^*l*Hr ^lS.el^)(94)^Ainl; 0DT7> <?H°l*sU 7} 
^1 3*l*Rr ^lS.el^H-(92,93)^^^ 0DT7> t^H*^ ^o} h>^§>4. 
°1* ^^^1-7) ^^^^ u\]s.^ ^H*^(91H1 7># °1^<H1 ^*1*H= ^11 S. e) #*1 
(94)^1 MRS* ^)^Al7lJl 7^>-g: ^ofl ^*l*Hr ofl2.el ^1«(92,93)^ MRS* ^*l7l 
*1 €4. 
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<62> ^ MRS7> ^1(94)011*1^ £ 42] ^ oloflo]^- aIJt. *-$3j3.4H 

^1JL(MRS_EN)°+ ^lS(MRS_TE)7l- £.Jf feEl"*M» 7 } S\o] ^cf oiojM^ ^|.jt(TE)7> 
ej..^l-ol»S. o]o]lo)^-£)^ ZL ^4 0DT7> ^Hol^cf. aVigoll MRS7> W| 
2.81^1 (92, 93)^|-Hfe ^l3l(MRS_£N)s|- ^]JL(MRS_TE)7l- S.^- fe^"S-f"7> sW ^ o] 
^ °11: ^1S(TE)7V ^El"S^-"5. t^^oilol^-s]^ zl ^ 0DT7]- r]^a\) o)M.Qt±. 

<63> c^7H-Hfe 415-3 (94)<M# 0DT7]- 9l°]) 0 }^s\^ 3-°-7> 

5E|#*H>H 0DT7> oioflol^-s]^ ^ 

<64> t£^- <^7HH^- MRS^l ^41 4^ 0DT7> 9jo11oll-Sl7ll4 t\ ^ofl 

T 1 ^ ^53^1^1:, 4l5El#*l7> MRS cflAiofl ID( Identity) 31*1^-1- ^-wl^Jl 415,3 $B 
#341 ^«fl ID efl ^li Ell- 4153^1^) 0DT7> °H oH^a ^ 

<65> olA o V i^n). ^Afl^oflAl £|3 ^AHjS-ol 7flA]£l^4; 7] ^ S-^g^ -g-<>l#°l A> 

3^8*1 41 7l7fl^ £ 7Hl^>7l fl*H Af-g-^ ^ ^ 0>Mcf ^s. 

^ 71^ £-o)o] ^Vcq ^Aio. 7> ^ olS^E^ X%<$& * El- ^A} 

4171- 7>^>Cf^ ol«fl^ 3Ht}-. n^Af, .^l^tb 71^3 JiJr 3 

^€ S^^^c.] 71^3 4^41 Sl«fl ^Sfl^o) ^olcf. 
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<66> 4^ ODT ^ "o^^H^r 0DT7> oHM-i-S^ oli=. ^o> ^ 

^^U(VDD)4 ^^l(VSS) a>°H ^#^^7> ^£)*r«*feth ^^H DC #-ff- ± 

3.7} #%°] &r±. 
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i] 

HH^I 

#7] cflolEi lE^l ^^o) o^s)^ 

^1^^ O.S. <£^f>}^ ^l^Kr ^-1: ^J>-S *Hr ^7^ ^se^^o] 

t=H ^^-(On-Die Termination, ODt) s\S.. 
2] 

[$^* 3] 

^2%H1 $U<H>H, ^"71 S.JE: Efl^l^Ei ^IS(MRS)^ #^^lSL7> ^ofl o] Jl #7} 
3HEi^ -frjL^-g: M-^vfl^ Al^ #7] S-#^^o] o>U o. q-Efvfl^ AlJl 

7> ufl Aj-71 ^ oloflol-i- A1J17> Oloflol^^ 3}^ f|0 £ <5j-^ ^7l^] 
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4] 

*fl2*<Hl #7l £=31*1 ^B} ^H(MRS)^ f^Ji;} 'iHH-ir^ «fi^r -#7} 

°m C-flolBlSl -ff-Jr^*- q-Eftfl^ SE^r #7] ^-#^-#ol o>^^- l^-EH^ Aljrofl 

^"71 ^ ^oflo]^- A1JL7]- ol^ojM.^^ ^J-g. ^ *>fe "§-71^ ^51^ 

[3^8" 5] 

<#7) C-flolEj <^#e| lEofl <5jt}-o] o^sqjIL ^7] 5LB°ll ^^T^l <3 

[^t 1 * 6] 
[^^J- 7] 

^ll^Hl 91°]*], ^7) ^"71 ^7H DflS.el^l7> ^S)^" ^o] 
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10] 

^71 ^7l^ dlol^ <y#^ H^o] c^Sji^ ^1^^-^^ 

#7] -^7l^i ^5.^*1 tfl^ofl ^tiiAl^l^ #31; ^ 

[3^*8- 11] 

*1110%H1 &<H*1, #7) &$m±2. ^SRf- #31^, 

<a- iB^ ^-71 *i 1^2*1^ <a^Rr #?ii« ^«ibHt ^ o.^. ^ 
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l^^-ty 12] 

4^- <£^\^ ^«l*Kr ^-g- s.^ ^ ^. 7 )a] ^12.^^1 

13] 

*1110*<H 5&°W. ^"71 o^Hfr ^711^, 

S-l^H #7} nfl^^s] ^Jfofl fiJEl efl^liBi ^B(MRS)7l- 

14] 

^7] HHEi oj#^ £Ei <^^o] o^^JI #71 IB<H] <2 

[^ih 15] 

*1U4*cM1 $1°]*], $7} ^12#^^ *]■%&£; #7} ^11^7-1^ T^^ofl wl^fl 

l^^ty 16] 

*))l0*cHl 
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IBS *H^*Hr 3 ^l^Rr ^lo S is} 

17] 

*fll0*<H' 91°]*], 

^7} #7) t*s.5]#*l7}- Ai^^g ifls]. nflae) ^Hl-ei 

3^8 *M ^71 IBS *H^-*Kr ^«l*Rr 3-1: J*$£.3. 

18] 

#7j u||2.e| €-B*ei^ ^-71 efl#elHeH <g^s]ji cfo] ^cfsj^s. jc 

#7) ^ CM ^#3}^, 

#7] ^oj. ^#^01^^.^ #7] ^l*Kr 3£B; 

^71 ^ f s 1S «El 31°m« ^*]-7iM- #7} nflSLe) ^Hl-SlS. 

^7] cflo]E| iEo)| <y^-ol c^S]^ ^ll^^^V; ^ 

AiBH^O.^ ^tfRr ^SHr 3^ ^^SLS. S>fe oflS-Bl Al^e^. 
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19] 

*fll8^*fl 9X^^, ^7) ^ ^1 ^5\sL^, 
20] 

*1118%M1 5^*1, ^71 £ cfo] ^s]^, 

^"71 C-flolEi <%%^ iH^ll ^^^j7 ^v+^oj. ^Eofl Cf^ «ycjc.l c| 

21] 

#7] C-flolEi <y#^ ^ofl ^cfo] <£^S)±r ^)l#^%; ^ 
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^ ^^Rr ^l^Rr 3* ^HJ°.5. ^ tjfls-sl Aj^e^ 

22] 

^21^1 £r l=M ^^s. fef 

I^t 1 * 23] 

A o v 7] ofM^ <y#^ ^^o} o^sqjn. # 7 \ 5.H 6 !] «a^ol <g 

24] 

^VM- °l A o^ tflS.Bl^H>H^: ^7l ^ CH £.7} oloflol^-Sl^i ofl^ii] 

1. 
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25] 

^*Rr #### IB; 

IS; 

^-71 cflo]El <g#^ <£&o] <£^_S\±r «! 

^ ^i*>ji, 

^-71 <?HH-I- ^]3^r #7} nflSLB^l ifl-f^- efl^liEi ^}H(MRS)7> ^ 
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